Longitudinal changes of CSF biomarkers in Alzheimer's disease.
Longitudinal changes of cerebrospinal fluid (CSF) biomarkers in Alzheimer's disease (AD) have been studied, but there are few consistent conclusions and even less is known about their variation during the different stages of the disease. We hypothesized that changes in CSF biomarker values would correlate with the progression of the cognitive decline in AD. One hundred and thirty-one memory clinic patients [56 AD, 57 mild cognitive impairment (MCI), 10 other neurological disorders, eight unimpaired subjects] underwent a clinical follow-up with repeated Mini-Mental Status Examination (MMSE) tests and two lumbar punctures with a median interval of 3 years. Levels of CSF amyloid-β (Aβ)(42), tau, and p-tau-181 were measured using commercially available ELISA. Twenty-one of the MCI subjects progressed to AD, whereas 26 subjects remained stable and 56 subjects had AD already at the baseline. The subjects displaying the most rapid MMSE decline rate had the lowest baseline Aβ(42), highest tau, and highest p-tau-181 CSF concentrations. An annual decrease of 2.20 pg/ml/year in the CSF p-tau-181 concentration was seen in AD-AD patients (p = 0.001). The difference was significant compared to stable MCI-MCI (increase of 1.24 pg/ml/year, p = 0.001) and cognitively healthy (increase of 0.84 pg/ml/year, p = 0.013) subjects (p for group difference 0.004). The decrease rate of p-tau-181 correlated with the MMSE decrease rate in AD subjects (r = 0.579, p < 0.001). The CSF Aβ(42) level decreased in the AD-AD group (decrease 11.9 pg/ml/year, p < 0.001). Concentrations of hyperphosphorylated tau decline in the late stages of the AD process. The decrease of p-tau-181 appears to correlate with cognitive functioning and probably reflects neuronal loss. More longitudinal studies of CSF biomarker dynamics are needed, especially in patients during the preclinical stage of the disease.